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TEXTs Hitherto, the most jmportant results obtained in the field of the 
quantum thermodynamics of nonequilibrium processes have been obtained by 
using m erturbation-theore ticer methods. In the present paper, & relation 
is derived petween the two-dimensional characteristic function of the 
statistical equilibrium fluctuations anda the one-dimensional characteristic 
function (distribution function) of the nonequilibrium process without 
using the perturbation theory. For the purpose of deriving this relations 
the Suantum-theoretical apparatus developed by Feynmen (ref. 5) is used. 
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ergodicity coefficient introduced can be expressed by the thermodynzmical 
functions of the cystem. In the case of a proportional increase of the 
volune of tio system and of the number of particles it contains, residual 
correlntiors «tt non-ergodicity coefficient remain finite. If the prin- 
ciple of the reversibility of the time axis is applied to (9), the 
reciprocity 

smallness cf the perturbation is not assuued, 

equilibriu:: srocess fron the equilibrium process need not necessarily be 
small, and the equation describing a relaxation process need not neces- 
sarily be linear (Onsager equation). It is shown how the Onsager relations 
can be extended to nonlinear nonequilibrium processes. V. V. Viledinirskiy 
is mentioned. There are 9 references: 4 Soviet and 5 US. x 


ASSOCIATION: Noskovskiy gosudarstvennyy universitet (Moscow State 
University) 
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is found. N denotes the number of adjacent dipoles and M their total 
magnetization. Multiple magnetization correlations are investigated by 
means of the theory of the Markov processes. Approximate formulas are 
derived for a finite closed chain. In the last chapter the author 
discusses the applicability of the results to other systems with long- 
range interaction. The author thanks V. L. Ginzburg for discussions. 
There are 7 references! 4 Soviet and 3 non-Soviet. The two references 
to English-language publications read as follows: G. F. Newell, 

E. W. Montroll. Rev. Mod. Phys., 255 353. 1953; C. Domb. Adv. in Phys., 
9, 149, 1960; B. Kaufman, L. Onsager. Phys. Reve, 16. 8, 1244, 1949. 
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to the minimum of 


S (t| xi, 08) == aly [Pyis (dlrs. | x4) Ferra (brea Sepa) Ar (8) 


eM bes “(dress 29S (i aati’, oof). At 
only depends on eo" J," and iy the searched optimal decision (2). 


If one considers the Markov properties of the processes, Cy u, then 
(7) is simplified to 


t ct t 
S(tlx (> ) = if P ge ctbel s(t| Cy Sis (19) 
50} 
t fe) 
where T 
T T : 
(tlt, yu © = ale p8Xeya? Be GE) (foe ur): 
u 
Viea . t+Aa 
Thus the function t t 2 ode 
S(t\x, 2 Uy ) = S(t, u,, wish) (11) 
Card 4/6 
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Markov's conditional processes. -~ c111/0444 


-a ; 
depends on re u y only by the aposteriori distribution 


w Cag.) = 


fe) 
The equation (8) gets the form 


S(t, uy, wag.) = (12) 


eve ) MosFeea (Cesa? Yio? Mast t ne wy Hepa) 
t 


a being the symbol of the aposteriori averaging, corresponding to 


W “(aG,)- 


The behaviour of W 40,) being known from the theory of conditional 


bares a 


Markov processes, this theory may be used for the investigation of 
(12) and for the determination of S(t, u,, W re and thus in order to 


get the optimal function u, = a ,(*)+ 
As special cases which can be erates this way, the author mentions 
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the following problems of mathematical statistics and of dynamic 
programming? 
a optimal ¢iltration 
2.) successive analysis with respect to Wald (Val ?d) 
3.) checked otservation according to Kolmo,jorov 
&4,) dynamic programming according to Bellman 
There is 4 Soviet-bloc and 2 non-Soviet-bloc references, The two 
references to English-language publications read as follows: D. Black- 


well. K. A, Gershick, Teoriya igr i statisticheskikh resheniy, IL, 
“958 (Theory of ganes and of statistic decisions); R, Bellman Dyna- 
mic programming. IL, 1960 


ASSOCIATION: Moskovskiy sosudarstvennyy universitet im. M. V. Lome- 
nosova (Moscow State University im. M. ¥V. Lomonosov 


PRESENTED: way 19, 1967. by A. Zi. Kolmogorov; Academician 
SUBMITTED: May 12, 196% 
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mMransactions of the Sixth Conference (Cont,) 


‘S0v/637) . 
96, Sarmanov, 0. V., and V. K, Zakharov. Change of the Spectrum 
‘of a Stochastic Matrix Upon Enlargement 153 
97, Sarymsakov, T. A, On One General Theorem Regarding Fixed - . 
oa Points, and Its Connections With Ergodic Theorems < *: 155 


28, Sevast'yanov, B. A. Limit Theorems for branching 
Processes With Diffusion. . i “a. 


Skorokhod, A. V. On Stochastic Differential Equations Pago i 


a 30. Stratonovich, R L. On the Infinitesimal Operator of a2 ae 
: io ' Markov Process (published after Ye. B. Dynkin's Report e foes Aas 
-e "Survey of Some Treads-in the Theory of Markov- Processes 2) 269 as 


- 31, - Freydiin, M. I. Application of K, Ito's Stochastic 
. ; Equations to the Investigation of the Second. Boundary- . 


Value Problem ‘173 
.. Pransactions of the Sth Conf. on Probability Theory and Mathematical Statistics and : ad 
of the Symposiun on Distributions in Infinitc-Dirensional Spaces held in Vil'nyus, : 
8-10 Sep $60. Vil'nyus Gospolitizdat Lis S52, 1962. 93 p. 2500 copies printed — 
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«188 /62/000/001 /004/00° 
gneory of fluctuation transitions of «+ pi25/B138 
equation (4/2)H(a)o2/a2 + £(2)au/de + eg or C8 ter the mathematical 
expectation of the poundary being reached by the particle hich is in 
position % at the initial moment. Hence» with gufficiently weak noise 
and with infinite integration Limits we get the double value of 


tay =n fata eee pistes rer (13) oF 


ym f 2 eee (we 2 11). 
me)=| ane few a (11) 


ha a 


eel 


When plat) = oot (2) can be determined from 


6 
oe =—k pill); — 
wate _ # {so 
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Theory of fluctuation transitions of «+> B125/B136 


If all motions in the system can pe regarded ag harmonic oscillations with 
slowly varying amplitude (or as a sum of harmonic oscillations with 
frequencies sufficiently different from each nther) the equation’ following from 


the nonlinear differential equation yo = Flysy!seeeod n-1 yt) + é(t) (23) Je 


has the solution y = 4 gir, a is a function vary ing slowly with tine. 
After some calculations : 


aie 


— 


= VERO exp {2 (22 aah. (32) 


2a, (0) N (a) 


t) 


is obtained. If the energy losses per period due to attenuation are 
smaller than the oscillation energy of the nonlinear system 


x + fx + f(x) = £(t)s (37) is obtained after some calculations. The 
transition probability is mainly determined by the height of the potential 
parvier which must ve overcome in the transi'ion from one state to the 
nth,r, There are 410 references, 6 Soviet, and 2 non-Soviet- The two 
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24 ip Sa 
Theory of fluctuation transitions of ... B125/ B13 


eefepencon to Bneddsh-languaye publieations read as follow: Kramer WA 
Brownian Motion in a Field of Force und the Diftugion Medel ot Chemient 
Reactions. Physica, VII. No. 4, 284 - 304, 19d0; Chanrasenhar S- 


Stozhagiicheskiye Problemy v fizike i astronomii. IL, a. 1947 


A5cCT TATION. 4 dra obshchey fiziki dlya meknaniko-matematicneskoge 
‘teta (Department of General Fhysicsa for tne Division 
Mechanics and Mathematics) 


. 1961 


oT 
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B102/B104 ° 


AUTHOR: stratonovichy R. L, 


TITLE: Theory of magnetization in the two-dimensional Ising model 
é 
PERIODICAL: Fizika tverdoro tela, Gy 4, no. By 1962, 618 - 626 ° 


TELAT: problems of phase transitions and critical gtates in 

the Ising mor 1t with. A method is pronesed of calculating the 
derivatives of the e by summation over the correlation 
functions. This me i a by the fact that at temperatures 

below the critical + 5 j atial. n-ergodic. To overcome this 
aifficulty, the whole equi +g decomposed into ergodic compon-= : 
ents. At fouperatures far al ferromarne tic states are pi- / is 
Gaussian so that the theory of +) n equilibrium fluctuations oan ° 

be applied to them. Some exact ationships are given for 

the system with the Hamiltonian X= x, - LHS. “ x, - HP S453 with . 


1 


Cd m j j -“ - tin! Int, ~ 
Bie al (iy 3)4, 2 3% 9M 7 FP + J'nt, ‘The relation 
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Theory of magnetization... B102/B104 
Poi =e re ee ; 
7 ae ae >, 1 lSunSe? Mo] =* (16) interrelating the derivative 
a, b= 


of magnetization and the correlation functions for H-0 is obtained as a 
reneral result. This relation ig especially suitable at low temperatures 
when 63s 45S 1. _Hieher derivatives are treated similarly: 
iM oe - . my » . 
1 MO | YS : K[Soo Say ee Senbal* et ‘ 

a an tiekeee. j fn Sgeth Re (17) 
The suns ure finite if the state is ergodic and so that magnetization M(H) 
is analytical, and analytical continuation yields the whole family of er- 


godic states. The behavior of the magnetization curve is studied and the- 


spatial spectral density of the magnetization fluctuations, 


F(p;, p)= De eet K [So Sal”. (24), 
4s expanded into series for J = J's Fn, p= FO, 0) 1 Fin(pt+ PDP j 
: +. (27) ee ee ae 
Card 2/4 a Are ( iM apt ( ») 
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5/161 /62/004/003/008/045 


Theory of magnetization +++ B102/B104 
and é. Fu = a? Ss K {Soo Savls 
a, bu2—.@ 
. 1). ¢ 
y)atk [Soo Sat “e (31) 
“1 — ~ fr) j 


a 3 


ooze ab 7 
SK 1500. Sot} ; 
‘ a -— “sh ch, i 


ae 


The expansion (27) is then compared to the Leave of the Guussian correla-~ 
tion fluctuations whan F is represented by F i (pys Po) - ¥/(44 fi 


ie) : 
+ + rep’), a 2 D4 + 25" (27) and the following relations hold only far 


fram the critical state. The fluctuation spectrum at the critical tempera-- * 
ture is determined using retnations obtained by Kaufman and Onsapere The . 
results ghow that the critical state is spatially non-ergodic and cannot 

be ‘decomposed into a finite number of ergodic states. The fluctuations 

are not Goussian. There are 7 references? 2 Soviet and 9 non-sovict. 

The four yoeferences to the Enplish-larguere publications read as follows! 

Le al Phys Rev. 655 117+ 4944; B- Kaufman. Phys- Rev. 165 12325 1 
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Theory of magnetizatioa ... B102/B104 


Bb. Kaufman, L. Onsager. Phys. Rev.76, 1244, 19495 C. N. Jang. Phys. Rev. i 
g5, 5008, 1952. 
eet on 
ASSOCIATION: Moskovakiy gosudarstvennyy universitet in. M. V. Lomonosova 

‘ (Moscow State University imeni M. V. Lomonosoy ) 


SUBMITTED 1 October 3, 1961 
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Ot B102/5106 
AUTEROR: stratonovich, R- Le 
TITLE: Thermodynamics of nonlinear dissipative fluctuation processes 


PeRIODICAL: MOSCOW. Universitet. vestnik. Seriya III. Fizika, 
agtronomiya, no- 5, 1962, 16 - 29° > ; 


paxt: New relations are derived in the. thermodynamics of non-equilibrium / 
processes and are derived here from the principle of invariance with 
respect to time inversion. A thermodynamic process is studied, described 
by internal parameters hos “Agyeeed \which are random functions of time 


a n ; 
describing Markov's fluctuations, and external parameters & * fayree nh 


which are constants. According to Markov'8 principle of the probability 
density distribution, the equation of motion : 


w (A) = lv (2— OKT - A) _—V(a, A)|w() 


assumes the form 
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5 /188/62/000/005/003/008 
. B102/B108 
Thermodynsmics of nonlineasr.-- 


Steen atat tae! : 
wi dy = { pla, Aye (Ada — \ dA"p(A ,A)w (A), (2) 


ie 
i ') the differential (| 
the nonequilibrium potential eas ) 
en e x j atter 
whens Pee spas lity of A' into A". For the ’ 
rans 


ee ee 
p(At A) BA A) = APA AY ay 


2 4 j y Tr and iy F 
1 d a cordin: to the prir ciple of time S momet y aw rt 
1s Va 1 c 35 


: ence 
where gl is a transposed operator. 
Fo wf? ee 
a 
(6). 
Foc™re™. 


. 7 
Inder these con Li tion se e 10} 8 i be derived in Cc : 
ite i i 1 rT lations can a ca 
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Thermodynamics of nonlinear... B102/B108 
pia, Ae, Aye P 4? = pa, Ay, Ag) OP = Pe 
= poly Aa) exp [3a Ant]. (21) 


Po(Ay, Ao} = exp(— 8'¥o(A1, 4a] is an arbitrary function (21) leads 
to . ‘Ay —A 2 . 
V (a, A) = { po(4, A)exp {BY9(A) + pa AS“) da, (27) 


and finally the equation of motion given at the beginning. Special cases 
are calculated as examples and purely mathematical problems are discussed 
in an appendix. 


ASSOCIATION: Kafedra obsiichey fiziki (Department of General Physics) 


SUBMITTED: Novent:r 28, 1961 
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8/024/62/000/005/009/012 
. 4 GOOG E140/E135 


AUTHORS 3 Stratonovich, R.L., and Shmal'gauzen, V.I. (Moscow) 


of 
ti dae 


re 


TITLE: Certain stationary problems of dynamic programming 


PERIODICAL: Akademiya nauk SSSR. Izvestiya,.Otdeleniye 
tekhnicheskikh nauk. Energetika i avtomatika, no.5, 
1962, 131-139 


TEXT: The article considers certain optimal servosystems in 
the presence of random forces from the point of view of Bellman's 
dynamic programming. The problem of applying this method to a 
continuous system or model is considered, where the input can be 
considered to be an n-dimensional Markov process. The analysis is 
based on the penalty function as the quality criterion. The risk 
is defined as the mathematical expectation of the penalty over.a 
certain time interval. In systems with fixed parameters and signal 
characteristics, the risk will depend only on the duration of the 
interval and not on the time explicitly. A general expression for 
the minimum risk is given in symbolic form and it is stated that 
its solution is difficult except for one-dimensional problems, 
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, $/024/62/000/005/009/012 
Certain stationary problems of ... £140/E135 


A servosystem following a random walk is analysed, then a system 
with delay, and finally a system following a discontinuous Markov 


process, 
There are 4 figures. 


SUBMITTED: July 26, 1961 


‘fo 


Card 2/2 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7" 


pCi EEE WEEN 


TAY £3, ve 


"APPROVED FOR RELEASE: 08/26/2000 


NAEP EES Ge S = 
a rae Te UE AT EST SPAT CTSA ee TSC TS kde 
SOCEM SNS TERE E eeAT ae TAT we 


$/109 62/007/002/001/024 


/ D256/D303 
b, 4490 
AUTHOR: Stratong 
TITLE: Separation of a signal of non-constant frequency from 


a noise 
PERIODIC AL: Radiotekhnika i elektronika, V- 1, NO» 2s 1962, 
187 - 194 


TEXT: In a previous paper (Ref. 13 Radiotekhnika 4; elektronika, V+ 
6, no; Ty 1961, 1063) a method was proposed by the author for sepa- 
rating narrow pand signals of an unknown frequency using a frequen- 
ey of a resonance circuit to search for the frequency of the useful 
sipnal. However, there were difficulties connected with the initial 
stuge of the search when the observer has little information on the 
frequency of the signal. In order to overcome these aifficultics 

it is proposed attaining filtration by employing simultaneously ~ 
number of resonance circuits at different frequencies. The ontimur 
system comprises coupled circuits for a non-constant frequency of 
‘he unknown signal and uncoupled circuits for constant frequcnty: 
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8/169/62/607/002/051/024 
Separation of a sign:.1 of non-constant... D256/D303 


Paraueters of individual circuits as well as those of counled cir- 
cuits are computed using the theory of optimum non-linear filtra- 
tion presented by the author in an earlier paper (Ref. 3: Radiotekh- 
nika i elektronika, v. 5, no. 11, 1960, 1751) and the theory of 
conditional Markov processes. The problem of ootimum filtration is 
considered separately for constant and non-co..stant amplitudes, ind 
then the derived system of eau: tions is reduced by neflecting the 
second order effects. The method is suitable for signals of const- 
ant as well as non-const’nt pnurameters and for random and rerular 
frequency changes. There cre 1 figure and 4 Soviet-bloc references. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo 
universiteta im. M.V. Lomonosova (Faculty of Physics, 
Noscow State University im. M.V. Lomonosov) 


SUB. ITTED: dune 21, 1961 
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LANDA, P.S.; STRATONOVICH Role 


theory of fluctuant transitions of various 


Contribution to the 
Vest. Mosk. un. Ser.3: 


systems from one steady state to another. 
Fiz., astron. 17 no.l:33-45 Ja-F ‘62. (MIRA 15:2) 
matematicheskogo 


1. Kafedra obshchey fiziki dlya mekhaniko- 


fakul'teta Moskovskogo universiteta. 
(Dynamics) (Osicllations) 
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STRATONOVICH, B.L.———. 


Optimal detection of shifts in white noise ina production 
process, Vest,Mosk.un.Ser.l:Mat., mekh. 17 no.2:63+-71 
Mr-Ap '62, (MIRA 15:6) 


1. Katedra obshchey fiziki dlya mekhaniko-matematicheskogo 
fakul'teta Moskovskogo universiteta, 
(Mathematical statistics) (Automatic control) 
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1. Kafedra obshchey fiziki Moskovskogo universiteta. 
(Quantum theory) (Thermodynamics) 
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AUTHOR: Stratonovich, R. L. (Moscow) 
STOLE: Theory of optimum control. Sufficient 
coordinates ; 
PERIODICAL: Avtomatika i telemekhanika, V- 23, no. Ty 1562, 
910-917 
PEXT: Tne author gives 4 general method of aetermining suffi- 


cient coordinates which are used in the standard methods of opti- 
mum control. The choice of optimun control is made by considering 
the corresponding function of minimum future risks 


ae “f min \ c aT | by : (1a) Xx 


Uz , tat 
: Trt 
his function satisfies a basic equation deduced by various 
Gard 1/3 
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authors (Bellman et al.) in various specific cases, which is 

called by the author the equation of alternatives since it nelps 

the observer-ope-ator in choosing one of the possible alterna- iX 
tives. Tne equation of alternatives is 


of £AX ee ee, 

% (x) + lim min M Pitise? ot a ee eo 
yy Be LA 

Ov 


b70 uy GUL (L,) 
(2) 
ynere i (-- |, is the symbol of the a posteriori averaging. 
tre function £, (44) is sought by solving Eq. (2) with simul- 
saneous determination of optimun control Uz = D,(X4) at any 


noint of space. fhe notion of sufficient statistics or sufficient 
coordinates Ki» which ere the arguments of the function of risks, 


+3 determined in such a way that Bq. (2) be closed and adequate - 
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Theory of optimun... D201/D308 


or obtaining the risk function and optimum control. The corre- 
ponding requirements are formulated and an illustrative example 
olved. A short discussion of the formulation of the problem of 
ontinum control as given in Soviet literature is given in con- 
clusion. N. N. Krasovskiy and A. A. Fel'dbaum are mentioned for 
their contributions in the field. There is 1 figure. 
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* 5/103 /62/023/011/002/007 *- 
D201/D308 
AUTHOR: Stratonovich, Xl. (Moscow) 
TIPLE: Theory of optimal control. The asymptotic method of 


solution of the diffusion alternative equation 


PERTODIGAL: Avtomnc.tika i telemekhanika, v. 23, no. 11, 1962, 
1439 - 1447 ; 


2y™+s he author continues the analysis of the method of successive 
oximations for the solution of a two-dimensional stationary al- 
ative equation with small diffuse terms, considered by him ear- 

(Avtomatika i telemekhanika,t v. 23, no. 7, 1962) and applied to 
ic particular case of an optimum follow-up system of the first or- 
der with no uncorrelated interference at the input and in the feed- 
pack loop, with the input oeing a diffuse Markov process, and white vy 
noise applied to the output. The separating line is determined for 
tho above follow-up systems from the zero-approximation and higher- 
order approximations are considered for steady state operation of 
tne system, which results in a more general expression for the sepa- 
rating line as conpared with one obtained by the author in his pre- 
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tneory of optimal control. The .-- D201/D308 
viuus article. There are 2 figures. v\ 
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Problem concerning the synthesis of an optimum controller solved 
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ACCESSION Na: APO11719 s /0055 /6,/000/001/0003/0012 


AUTHOR: Stratonovich, R. L. 

a 
TITTLE: New form of stochastic integrals and equations A? 9 
iI 


Y 
SOURCE: Moscow. Universitet. Vestnik. Seriya 1. Matematika, mekhanika, no. 1, 
1964, 3-12 


TOPIC TAGS: stochastic integral, stochastic equation, diffusion Markov process, 
contravariant vector parameter, Kolmogorov equation, smooth function, integration 
by parts, change of variables 


ABSTRACT: The author proposes a new method for defining a stochastic integral (and 
stochastic differential and integral equations). This method allows the integrals 
to be transformed according to the conventional rules valid for expressions involv- 
ing smooth functions. Contravariant vector parameters of Kolmogorov's equations 
are introduced. "The author expresses his gratitude to E. 3. Dytnkin and the othe 
who joined in the discussions by the author of these problems in a seminar in the 
Department of Probability Theory at Moscow State University." Orig. art. has: 2h 
formulas. 
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ACCESSION NR: APLOILEEE 5/0188 /64/000/001 /0043/0049 


AUTHOR: Stratonovich, R- L.; Sosulin, Yu. G. 


s of fluctuating signals 


me 
astrone, noe I, 1964, 43-49 


TITLE: Computation of the detection characteristic 


SOURCE: Moscow. Universitet. Vestnik. Seriya 36 Fizs 
TOPIC TAGS: fluctuating radio signal, radio signal, Gaussian noise, signal -to- 


noise ratio, radio receiver 


ABSTRACT: A study has been made of the detection of Gaussian correlated radio 
signals in Gaussian correlated noise- Computation of the detection characteristics 
of fluctuating signal i Middleton method. Precise expressions 
are derived for the errors 0 Iver for detection of fluctuating 
signals. The genere d for finding expressions for the 
errors of a nonopt imum detection receiver. The derived formulas make {it possible 
to compare the quality of operation © i i detection receiverse 
The formulas presented for errors in both types of re recise and core 
rect for the entire range of change of the signal-to-noise ratio, signal correla- 
tion time and noise correlation time. The formu sed in tabulating 
detection characteristics by means of computerse Such an undertaking would make 
cit, Poggible to compare the quality of operation of both types © 
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signal and noise parameters. Orig. art. has: 31 formulas. 

ASSOCIATION: MOSKOVSKIY GOSUDARSTVENNY*Y UNIVERSITET, KAFEDRA OBSHCHEY FIZIKI 
DLYA MEKHMATA (Department of General Physics for the Mechanics of Materials, 
Moscow State University) 


SUBMITTED: 13Apr63 DATE ACQ: J2Mar64 ENCL: 00 - 
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__ | ACCESSION NR: AP5002679 | 5/0280 /64/000/606 /0010/0022 Pe 
| AUTHOR: Stratonovich, R. L. (Moscow); Sosulin, Yur G. (Moscow) 1 ; 

: i 


TITLE: Optimal detection of a Markov ssocuactin noise. so (> 
SOURCE: AN SSSR. lavestiya. Tekhnicheskaya kibernetika, no. 6, 1964, 10-22 


vote 


TOPIC TAGS: Markov process, signal detection, radar 


> | ABSTRACT: The problem of optimal detection of a Markov process in an additive: 
The likelihood ratio A is formed and bee 


, noncorrelated noise is considered. 
compared with a threshold H; if A> H, a decision u, is made; ifA< H, decision ~@ 
| Wes Choice of the optimality criterion affects only the threshold H. The quality © 
| of detection is characterized by the first-kind error (false alarm) o(, and the 

| second-kind error (signal missing)§,. In the case of Markov processes, the i 
| likelihood A. can conveniently be regarded as a function of a-posteriori probabili-; 
| ties or parameters. A special nonlinear filter unit designed by nonlinear- | oe 
optimal -filtration methods generates this function. The signal from this unitis |; : 
| applied to the next nonlinear unit which generates the likelihood ratio or its 


| 
| 
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»  L 29531-65 
l ACCESSION NR: AP5002679° , 


-| logarithm, The final unit compares the likelihood ratio with the threshold. 

| Auxiliary a~-posteriori errors A, and A, are introduced to facilitate calculating 
the a-priori errors %, and Po . The general formulas developed are reduced to - 
those describing a normal Markov process in a white noise. The latter problem l:. 
can be solved by means of a conventional theory including direct calculation of the. . 
likelihood ratio; this problem illustrates the techniques applicable to more’ bee 
complicated cases where direct calculation of the likelihood ratio is impossible. 
Formulas for%. and fag are also derived for the case when the time of observa= |: 
tion is considerably longer than the time of correlation of the process being ee oe 
detected. Orig. art. has: 2 figures and 85 formulas. ae 


ASSOCIATION: none ee ie eo: Pe 
SUBMITTED: 2lJan64..°, + ENCL: 00. =, SUB GopE: 12,MA 
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ACCESSION NR: Ap4009976 5/0169 /64 
AUTHOR: Kul'man, N. K:i stratonovich, R- L. 


TITLE: Phase automatic frequency control and optimum measurement of the 
- parameters of a narrow-band variable -frequency signal in noise 
‘ : ; 1 


’ SOURCE: Radiotekhnika i elektronika, V- 9, no. 1, 1964, 67-77 ; | 


TOPIC TAGS: AFC, phase AFC, AFC scheme, variable frequeacy signal, Vt 
variable frequency signal filtration | 


ABSTRACT: The synthesis of nonlinear feedback filters with amoothing units er 
considered by J. A- Bol'shakov, et al. ("Problems of nonlinear filtration - 1," 
Avtomatika i telemekhanika, 1960, 21, 3, 301); the smoothing units had compli-' 

‘ cated transfer functions (C(t,*), Gt x), A(t, %))» determined by integral equations. 

| In the present article, differential, not integral, equations are modeled which | 

' excludes the smoothing units. Block diagrams are suggested for the approximate [ 


yy 
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‘ACCESSION NR:° AP4009976 


optimum filtratidn of a signal from the white noise; filtration errors are 
evaluated. Schemes for wandering-phase and wandering-frequency cases are 
given. Formulas are developed which show the effect of a-priori signal charac- 
teristics and noise intensity on the optimum parameters of the scheme. A 
variational problem is solved for the wandering-phase case; it is proven that the 
theory of nonlinear optimura filtration ‘can yield results'with a minimum mean- 
‘square €rror,.Jt- is also proven that, in general, the evaluated frequency differs 
‘from that of the phase AFC oscillator. Orig. art. has: 4 figures and - 


45 formulas. . 


' | ASSOCIATION: none 


‘SUBMITTED: 12Dec62 ) DATE ACQ: l0Feb64 


,SUB CODE: CO : NO REF SOV: 008 © 
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; Stratonovich, R. L. (Moscow) 


SPR EAA A ST 


SOURCE: Avtomatika i telemekhanika, v. 25, no. 10, 1964, 1433-1441 


TOPIC TAGS: optimal automaton, random medium 


_ ABSTRACT: Synthesizing an automaton which interacts witha random medium 

’ whose sequence of states is describable by a Markov chain is considered. An 

' approximate method based on quantization of a-posteriori probability (replacing 

- interval 0, i with a finite number of points) is used to make possible the 


' application of the optimum algorithm (automaton with an infinite storage capacity): 

‘ to the finite automaton. Unlike the linear-tactics automaton, the new automaton e 
_ ig synthesized with an a-priori knowledge of the random-medium parameters. 

| Both automata are compared on the average-penalty basis. Recurrent 
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, ACCESSION NR: AP4047574 . Ve ; 
transformation of a-posteriori probabilities are used. An example of a two- 
_ action automaton functioning in a two-state medium is used to illustrate the 
: method of synthesis. "The authors wish to thank M. L. Tsetlin for his perusal | 
. of the article and valuable remarks." Orig. art. has: 3 figures and 
' 50 formulas. 
| ASSOCIATION: none i 
| SUBMITTED: 08Jul63 . ENGL: 00 aoe 
| | | ! 
SUB CODE: DP, MA NO REF SOV: 004 . OTHER: 000 ; t. 
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AUTHOR: Kolosov, G, Ye, (Moscow); Stratonovich, R. Le (Moscow) 


TITLE: An approximate method for solving the problems of the B 
synthesis of optimal controllers ’ 


SOURCE: Avtomatika i telemekhanika, v. 25, no. 12, 1964, 1641~1655 


TOPLC TAGS: optimal controller synthesis, dynamic programming, Bell~ 
man equation, approximate solution, loss function, successive 
approximation method, second order system 


- ABSTRACT: It is pointed out that the methods of dynamic programming 
recently used extensively in synthesizing optinun controllers make 
it possible accurately to define the synthesis problem and to reduce 
it to the saclution of a nonlinear differential equation (equation of 
alternatives, or Beliman's equation) for the loss function. In 
many cases, the exact solution of this equation is impossible, there~ 
fore, its approximate solution is considered. The method of success~ 
ive approximations is presented for the case in which the diffusion 
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Mm = ACCESSION NR: AP5001758 O 
terms of this equation are not small. (In the case of small diffusion 

terms, the method of approximate solution of Bellman's equation was 
presented by the author in Avtomatika and telemekhanika, V. 23, 


‘no. 11, 1962+) How an approximate solution can be obtained by using 
this method is shown for a control system with the transfer function — 


1 


K(p) 0 


pt + Bp +1 


‘of the controlled process. Bellman's equation is derived for such a 

control system and gro.and first approximations of the loss function |;. 
are determined in terms of Hermite polynomials, The equation of 
the switching line is derived, too. Le is pointed out that the 
method presented can be applied to the approximate solution of other 

_, control problems, Orig. art. has: 2 figures and 95 formulas. 


ASSOCIATION: none 
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| AUTHOR: Stratonovichs Behe pt 
: TITLE: Quantity of information transmitted by & quantun communication channel. I+ 

| ae 


| SOURCE: IVUZ2. Radiofizika, Ve 8, no. ly 1965, 116-128 ‘e 
i \ i 
| TOPIC TAGS: information theo quantum information, quantum electronics, entropy ; 


| ABSTRACT: ‘The author points out that once quantum principles are {ntroduced into 
radio communication (taser?°maser, infrared and optical transmission) » it becomes 
| necessary to review the concepts of classical j{nformation theory to allow for such - 
| quantum fectors 38 noncommtativity, uncerteinty relation, and other specific quan-. 
| tum effects. He therefore 4ntroduces & definition of quantum information, which 48. 
| the generalization of the classicel Shannon definition. The definition is given in 


' the form 
i Igy 2 Set Sy S09 ted 


(the notation is stendard) and 4t is shown that the quantum 4nformation defined in | 
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this manner is non-negative, in complete analogy with the classical case. He then i 
calculates the quantum entropy of Gaussion canonically-conjugate variables, the in-' 
. | formation communicated between two harmonic oscillators, and the information com | 
: municated between two traveling waves. The analysis is limited to the case when ; 
'| the input and output variables commute. In the classical limit ash +0 all the | 
| formulas derived go over into the known formulas of information theory. Orig. arte 
| hast 4g formulas. _ : 
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ABSTRACT: Part I is the preceding 
AP5010682), and is devoted essentially 
The entropy and 4nformetion are obtained for & 


nm the communication 1s effected by means 
| 9 waveguide, a long line, etc. -The equation obtaine 


tion communicated between two groups of Gaussian veriables is then ‘Sores 
additive noise is especielly treated, and the amount of £nform- 
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| tion carried by the wave in the case of additive noise is calculated. The obtained 

| general formulas are modified for the concrete case when the communication can be 

| described by means of a small parameter such as the transmission coefficient. 
Using this parameter, formulas are obtained in this approximation for the quantity ; 
of information and the information carrying capacity of a waveguide systen with : 
thermal noise (ideal quantum waveguide). As in the preceding paper, all the for- | 
mulas obtained go over in the classical limit (i. 0) into the known results of i 
information theory. -"The author thanks L. B. Levitin and D. 8. Lebedev for a pre-! 
print of their work." Orig. art. hes: Be 
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TITLE: Optimal detection of the diffusion process in white noise oS 

, SOURCE: Radiotekhnika i elektronika, v. 10, no. 5, 1965, 827-838 
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| ABSTRACT: A method is suggested for solving the problem of the detection of a 
: signal regarded as an arbitrary (generally, non-Gaussian) diffusion process; 
; white noise and continuous monitoring are assumed. Differential equations are 


| developed which determine the time variation of a likelihood-ratio logarithini they 
' permit synthesizing a guitable detector. An optimal detecting receiver includes 
{these principal units: an optimal (generally, nonlinear) filtration unit, 4 
i likelihood-ratio unit, and a conventional likelihood-ratio-threshold~comparison 
The derived formulas are used for solving the problem of detecting 2 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7" 


"APP 


eres Ree 


fae aired 


ROVED dus RELEASE: 08/26/2000 CIA-RDP86-00513R001653510003-7 


PERT SRS» CE SEASONS era 


| ACCESSION NR; AP5013336 a oe 
' i 
tao band random process ina narrow-band noise (Markov Gaussian process). ae 
The performance of the optimal detecting receiver with a fixed monitoring time T ;”’ 
\is also analyzed, for which the a-posteriori probabilities of errors of the Ist and | 
/ 2nd kind are considered. The diffusion equations describing these probabilities 
| are given in a general form applicable to a more complicated case when the noise : 
(is represented by a continuous Markov process. For the correlation time : 
Coor K T, the detection characteristics of a specific narrow-band proces’ are 
‘plotted. Orig. art. has: 2 figures and 66 formulas. 
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| ABSTRACT: An approximate method is suggested for solving a diffusion 

| alternative equation having small diffusion terms by reducing it to a chain of 

‘ linking total differential equations. The method is applicable to solving the 
ee | problem of higher-order optimal automatic-control pyatars. A second-order 
| optimal ayatem is genesihed Py this equation: ee oa 
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| By ascribing a small neighborhood to the switching line, thereby dividing the statel 
| plane into three regions, and by differentiating the above equation with respect to 

x and y, and by forming total time derivatives, the equation (5) is replaced by a | 
chain (10) of linking total differential equations. The desired approximation.is : 

obtained by truncating the chain. Orig. art. has! 3 figures and 47 formulas. — - 
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ABSTRACT: ‘The authors investigated the ayetens nose behavior is described by 
the equation . ; 

, staledete=7, 

os q) : 
where&is a-samall parameter, Xx, x) ~ and arbitrary fanceton: and U - control i 
whose modulus is limited by ae 
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The problem consists of finding the minimum over UCT) forT 2 t of the expres- 
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O i 
where £(x,x) is a functicn of phave coordinates for which the integral (3) con- | - 
‘verges. For such quasi-harmonic control systems {in particular, close to. self-. 1. 
oe | oscillating systems of the Thomson type) the authors develop a method based on © 
om - the asymptotic Krylov-bogolyuvov method (see N. N. Begolyubov, Yu.A. Mitropol'- 
tae skiy, Asimptoticheskiy metody v teorii nelineynykk kolebaniy, Fizmatgiz, 1963) 
for the approximate solution of the above-mentioned optimum control probiem. The: 
quality of operation of the optimum. system found is compared with the known op- | oe . 
: _  timum system computed by the Pontryagin method (see L. S. Pontryagin, V. G. i 
Wo. : Boltyanskiy, R. V. Gamkrelidze, Ye. F. Mishchenko, Matematicheskaya teoriya op- 
; timal'nykh protsessov, Fizmatgiz, 1961) using the example of a lineat system. 
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TITLE: The value of information 
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‘SOURCE: AN SSSR. Izvestiya. Tekhnicheskaya kibernetika, no. 5, 1965, 3-12 


TOPIC TAGS: information theory, probability, information transmission 


possible provided two conditions are satisfied: 1) the study is conducted in the asymptotic 
manner, and 2) the penalty function is prescribed. Condition 1 is in full agreement with the 

t of the Shannon information theory. Condition 2 indicates 

to acertain degree, a less universal concept than the 
quantity of information, the determination of which requires the inclusion of no function other 
than that of probability. The fixation of the penalty function, however, is required in another 
theory, the theory of optimal solutions. Therefore, the theory based on the value of informa- | 
tion unifies the features of the Shannon information theory with the theory of optimal solutions. 
This hybrid theory may be termed the Shannon information theory with penalties, or the 
thermodynamic theory of optimal solutions. Results are presented illustrating the effectiveness 


asymptotic (thermodynamic) spiri 
that the value of the information is, 


a The author shows that a unified measure of the usefulness of information is 
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TITLE: The information rate in some quantum communications channels ¢ 
SOURCE: Problemy peredachi informatsii, v. 2, no. 1, 1966, 45-57 
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ABSTRACT: The author discusses a block diagram of a quantum communications channel 
which incorporates both classical as well as specific quantum components. The author 
finds the manner in which the density matrix is transformed in the transmission line a3 
a result of damping and summation of the efficient signal with noise. The conditional 
probabilities w (r/s); formed in the receiver as a result of the quantum measurement of 
the quantity r are obtained (where r is the coded signal received, and s is the coded 
signal). The amount of information transmitted is calculated for two specific types of 
modulation (amplitude and coherent) and the type of information receiving corresponding 
to these types of modulation in the case of thermal noise at a fixed power of the signal on 
the channel input. It is found that coherent modulation is more efficient than amplitude 
modulation. Orig. art. has: 49 formulas and 1 figure. 
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SOURCE: Radiotekhnika i elektronika, v. dl, no. 4, 1966, 579-591 
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A3STRACT: The theory of optimum Bignal reception against a background 
of nonGaussian interference in the presence of white Gaussian noise 

1s explained. Equations of the optimum nonlinear filtration and ‘ 
equations for the probability ratio logarithm for a wide category of 
8ignals and interferences are derived. With the aid of these equa- 
tions for the partial Problem of the optimum detection, the optimum 
receiver is synthesized. In case of low intensity of white noise, an 
approximate evaluation of detection characte istics is developed, 
Orig. a i has: 3 figures and 23 formulas, Based on author's 
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lar TAGS: information theory, game theory, mathematic analyeis 


ad earlier (R. L. Stratonovich. Izv. AN SSSR. 
hods for the 


optimization of systems with Limited information quantity to 4 number of instances of 
practical interest, ore not considered. A technique is proposed for tne compu~ 
tation of the value en a given quantity, unerringly trans~ 


‘ Pa | 
mitted over a communicat limited set of values. A non- | 
er direct observa~ 


thermodynamic approach is consti 
tion, lysis is made of the value o tion derived in this 
| approach. +c value of this informati sidered, and a 


| comparison ig drawn between different information va Orig. art. 
has: 27 formulas, 1 table, and 1 figure. 
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he value of information when observing a random process in systems containing ! 
automatic machines 


AN SSSR. Izvestiya. Tekhnicheskaya kibernetika, no. 5, 1966, 3-13 
C TAGS: information theory, random process, automatic control design 


ABSTRACT: The theory of information value is apSlied to the case when the input of the 


| 


receiving system, which is evaluating the process {z,}, is subjected to 4a random pro- 
‘cess {a}. it is assumed that the system contains a fixed unit with a finite automatic 


machine which has » input values, k states and s output values. The capacity of the 
automatic machine is computed after which information value theory is used to find the : 
‘theoretical limits for the level of losses, i. e., to evaluate the performance of the 
system as a whole. Orig. art. has: 2 figures, 1 table, 45 formulas. 
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TITLE: Value of information and sufficient statistics during observation ofa 
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is is made of the problem of finding the most valuable 
vation of a random process on which information is 

the shaper of the most valuable information breaks 
tain value which represents a set of 


information during obser 
limited. It is shown that 
down two stages: the shaping of acer 
sufficient statistics and the shaping of transmitted information as a function of 

The most valuable information is determined and its value 
essential sufficient coordinate is 
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sufficient statistics. 
is calculated for two particular cases; the only 
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the likelihood ratio in one case, and the posteriori mathematical expectation in 
the other case. In more complex cases, when there are not one, but several 
sufficient coordinates, determination of the regions into which the space of 
sufficient coordinates can be broken down, becomes difficult with a non-thermo- 
dynamic approach. But standard methods of obtaining the most valuable informa-, 
tion relating to the thermodynamic approach, as seen in another work [Stratono- | 
vich, R. L, O tsennosti informatsii. Izv. AN SSSR, Tekhnicheskaya kibernetika, 
1965, No. 5.] may be used for any number of sufficient coordinates. Orig. art. 
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Al PK AL Holdovei, 1964. 86 p. [In Moldavian] (MIRA 18:11) 
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Tnst : Craiova Institute of Agronomy. 


Title » A Complex of Factors (vernalized Seeds, Mineral Fertili- 
zers. Thinning-Out Schedules and the Amount of Mellowing) 
for Increasing Sugsr Beet Production. 


Orig Pub: Anuorul lucrar. stiint. Inst. agron. Craiova, Bucuresti, 
1957, 99-193- 


Abstract : Vernalization of seeds increased considerably the yield 
of sugar, and ins number of cases the saccharinity as 
well (0.5-1.0%), although on occasion it did lowered it. 

The thinning out during the 6-leaf stage lowered the beet 
crop in comparison with the earlier thinning-out during 
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Case of soft tissue tuberculoma of the anterior abdominal wall. 
Vest. rent. i rad. 38 no.5269~70 8-003 (MIRA 16:12) 


1, Iz rentgenovskogo otdeleniya (zav. - prof. .K.&fanas "yev) 
Chernovitskogo oblastnogo onkologicheskogo dispanserae 
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3/081 /62/000/017/102/102 |: 
B177/B186 | 
AUTHOuS: Trubitsyna, S. Il., Stratu, Z. A- | 
errs aoe | 
TITLa: Anion polymerization of acryl nitrile at low temperatures | i 


PENTODId..u: Referativnyy zhurnal. Khimiya, no. 17, 1962, 615, abstract ! 
1751 (In collection; Vopr. ispol'zovaniya mineral'n, i { 
rugbit. cyrtya Sredn. Azii. Tashkent, AN UzsoR, 1961, | 
123-127) . 


"EET: By the polymerization of acryl nitrile (1 mole) in liquid NH 


(- 60°, «vy min.) in the presence of sodium amide (of 0.023 mole of 
‘ metallic ta) and subjected to stirring, a polymer of regular structure 
and molecular weight 60,000 - 70,000 was ‘obtained with a yield of 97 2 ae 
tihe yield of polymer decreases when the quantity of catalyst is reduced... ——~ 
Cabstract.r's note: Complete translation. ] 
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ASEAROV, M.A., STRATU, ZA. 
Si aueioh ot acy, d butyl methacrylate in the 
Poiymerization of acrylonitrile an yi metnac 
saat of metailic lithium and lithium amide in Jiquid ammonia. 
Usb. khim, zhur. 7 no.6266-70 '63. (MIRA 17:2) 
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